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1.0 BACKGROUND AND SUMMARY

Building T009 is located in Area IV of Rockwell International’s Santa Susana Field
Laboratories (SSFL), and was originally designated the Critical Experiments Building.
From the late 1950s until the early 1970s, this building supported nuclear reactor pro-
grams for the U.S. Department of Energy’s (DOE) predecessor agencies. Primarily, these

included two critical experiments: the sodium graphite reactor (SGR) and the organic
moderated reactor (OMR).

As shown in Figure 1, the SGR was located in the eastern part of the building and
the OMR was located in the western part. In the late 1960s, the SGR and OMR pro-
grams were terminated and all materials from the two critical assemblies were subse-
quently removed and transferred to other laboratories or disposed of at authorized sites
in the early 1970s. At that time, the building was re-designated the Engineering Devel-
opment Facility. The SGR side is currently being used for in-service inspection (ISI) acti-

vities for nuclear power plants involving equipment contaminated with low levels of
radioactivity.

Although no major contamination incidents are known to have occurred in Building
T009, it was general practice at Atomics International to clean up any small contamina-
tion incidents that may have occurred to original “clean” conditions. Nevertheless, in
1988 a comprehensive radiological survey (Ref. 1) was conducted on the OMR side as
part of a broad radiological survey plan for the SSFL (Ref. 2), with the intent of prepar-
ing the OMR side of the building for release without radiological restrictions. The SGR
side was not included because of the ongoing ISI work.

The 1988 survey included total and removable alpha/beta radioactivity measure-
ments on the building interior, examination of sludge from sink clean-outs, shower
drains, etc., including sludge from the inactive SGR hold-up tank and pit, and ambient
gamma exposure measurements outside the building on the northwest side. The results
of the survey showed that a few locations inside the facility were very slightly contami-
nated, but at levels far below any regulatory limits. No radioactivity was observed in the
drain-line sludge samples; however, analysis of sludge inside the SGR hold-up tank indi-
cated slight contamination with fission products, 28U, ?Th, and possibly 25U, The re-
port concluded that further investigation of the area was not required, but recommended
Health Physics supervision, and collection and examination of radiological data in the vi-
cinity of the drain lines, if the hold-up tank were removed for disposal.

Subsequent to the 1988 survey report, the SGR hold-up tank and associated drain
system were removed in late 1989 and early 1990 (Ref. 3) for disposal at an authorized
site. As part of this effort, numerous soil samples were collected from areas immediately
adjacent to the removed drain lines for subsequent gamma spectrometric analysis. The
results of the analyses of these soil samples for residual radioactivity are discussed in this
Safety Review Report and showed no measurable radionuclide activity above normal
background levels at the SSFL.

D635-0164/sih
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Figure 1. Plot Plan of Building T009 During Critical Assembly Operations
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2.0 SCOPE

The scope of the present effort was to (1) present the results of analyses of the soil
samples collected during the removal of the SGR hold-up tank and associated drain
lines, (2) statistically analyze the data and compare these with available background data
for the SSFL to determine if the surveyed areas are free of radioactive contamination,
and thus may be released without radiological restrictions, and (3) have all material rele-

vant to the Building T009 decontamination assembled and archived in a permanent file at
the SSFL.

D635-0164/sh
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3.0 SOIL ANALYSIS RESULTS AND DISCUSSION
3.1 SOIL SAMPLE COLLECTION

Removal of the inactive SGR hold-up tank and drain lines was performed in late
1989 and early 1990 (Ref. 3). All work was performed in accordance with a detailed
work procedure (Ref. 4). As part of this effort, 199 two-pound soil samples were ran-
domly taken from soil areas immediately adjacent to the removed drain lines, both out-
side the facility, and from sections underneath Building T009. A complete description of
the areas surveyed is given in Ref. 3.

During soil removal, an indication-only survey for residual contamination was con-
ducted on the drain line trenches using a Ludlum Model 12S Micro-R meter, and a Lud-
lum Model 12 countrate meter with a thin—-window pancake probe. No indication of ra-
dioactive contamination was observed during this survey, and the drain line trenches were
subsequently backfilled and resurfaced.

3.2 SOIL ANALYSIS DATA

Gamma spectrometry was performed on the 199 two-pound soil samples using a
Canberra Series 80 gamma spectrometer. A generic description of the spectrometer and
its calibration is given in Ref. 5. The resulting spectrometry data were analyzed using the
in-house spreadsheet code MCASOIL. MCASOIL converts the multichannel analyzer
(MCA) output from the gamma spectrometer (i.e., quantity of isotope for each peak ana-
lyzed) in puCi, to concentrations of selected isotopes, and total derived alpha and beta ac-
tivities (both in pCi/g). These calculational procedures are also described in Ref. 5.

Spectrometric data from the 199 soil samples were examined for concentration of
the naturally occurring isotopes 28U, 22Th, 23U, and “K, and the man-made isotopes
B37Cs, 134Cs, and %Co. Mean and standard deviations for the activity concentrations of
these isotopes are summarized in Table 1; the complete MCASOIL output listing is given
in Appendix A. As indicated in Appendix A, except for two isolated data points for 137Cs
(Sample Nos. 124 and G6), no measurable activity was observed for the man-made nu-
clides 137Cs, 134Cs, or ®Co in any soil sample. The two isolated data points for ¥37Cs are
very low (0.15 and 0.18 pCi/g), and are close to the detection limit of the MCA system
for 137Cs of ~0.1 to 0.2 pCi/g. These values of 0.15 and 0.18 pCi/g are also more than an
order of magnitude lower than the 2.6 pCi/g of ¥’Cs found in the SGR hold-up tank
sludge sample during the 1988 survey (Ref. 1).
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Table 1. Summary of Gamma Spectrometry Data
for All 199 T009 Drain Line Soil Samples

Mean Standard
Radionuclide Value? | Deviation®
(pCi/g) (pCi/g)
Naturally occurring
238y 0.64 0.24
Z5y 0.02 0.03
B2Th 0.97 0.36
4K 15.3 5.6
Man-made
137Cs 0.0¢ 0.0
134Cs 0.0 0.0
0Co 0.0 0.0

aMean value of 199 soil data values (Appendix A). 2
bStandard deviation (10) of distribution.

“Mean value includes two data points with values
of 0.15 and 0.18 pCi/g, which were above the
cutoff limit for the measuring equipment (see text).

D635-0164

3.3 COMPARISON WITH BACKGROUND RADIONUCLIDE ACTIVITY LEVELS AT =
THE SSFL

Because radionuclide activity, including the fission product 137Cs, was observed in
the inactive SGR hold-up tank sludge sample, it is instructive to examine the radionu-
clide data in Table 1 to determine if the measured activities are consistent with naturally
occurring radioactivity levels at the SSFL. This will verify that no unobserved leaks oc-

curred in the drain line system during its operation that may have contaminated the sur-
rounding soil.

Background radionuclide activity is present at the SSFL, and elsewhere, as a result
of several naturally occurring radionuclides and also from the man-made nuclide ¥'Cs
from radioactive fallout during the period of atmospheric nuclear weapons testing. Back-
ground values for radionuclide activity at the SSFL were independently measured as part
of an Area IV survey by Groundwater Resources Consultants (GRC), Inc. between July
and October 1988 (Ref. 6). Measured background values for 28U, 23U, 232Th, 1¥’Cs, and
40K from the survey are summarized in Table 2. The activity values in Table 2 are an av-
erage of data from three representative soil samples taken during the GRC survey.
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Comparing the data in Tables 1 and 2 indicates that in each case the radionuclide
values measured in the Building T009 soil are consistent although somewhat lower than
the corresponding GRC values. The zero average 3’Cs value for the T009 soil samples
in Table 1 may be attributed to that fact that the soil was taken from around the buried
drain lines, and thus was underground and largely unaffected from any fallout. The mea-
sured ratio of 23U to 28U in the drain line soil is also consistent, within uncertainties,

with the GRC measured ratio, and the expected naturally occurring activity ratio of 0.045
(Ref. 7) for these two isotopes.

Thus, the data show no increased residual activity either from the 37Cs fission prod-
uct, from the 28U and 2%U fuel element isotopes, or from 22Th, which could have poten-
tially contaminated the soil in the vicinity of the drain lines.

Although the comparison of the data in Tables 1 and 2 indicates that there is no re-
sidual radionuclide activity from 37Cs, 28U, or 25U in the Building T009 drain line soil, |
the data do indicate some small systematic differences in the TO09 data and the corre- =
sponding background data determined by GRC. Figures 2, 3, and 4 show the ratio of
28y, 22Th, and U with respect to the naturally occurring “0K data, for each of the 199 =
soil samples plotted against the cumulative gaussian probability. The value of this type
of graphical display is that it permits the identification of individual data points signifi-
cantly outside the range expected for the distribution. For a perfectly “normal” (gaus-
sian) distribution, the data values would fall on a straight line, with the mean value

Table 2. Summary of Background Soil e
Radionuclide Activity at the SSFL

Mean Standard
1sotope Value® | Deviation®

(pCi/g) (pCig)

Naturally occurring

B8y 1.1 0.3

35y 0.04 0.02

B2Th 1.7 0.3

DR 22 1
Man-made

137Cg 0.07 0.05

Note: Data from Groundwater Resources
Consultants (GRC) Report 8640M-77
(Ref. 6)

aAverage of data from three representative
soil samples.

bStandard deviation (10) of distribution.
D635-0164



SRS




0.1

N704SRR990032
Page 9

Mean T0OS Ratio
Mean GRC Ratio

0.043 -
0.049

il

]

g
3
g
0 1 I ! 1 1
0.1 1 10 50 g0 g9 99.9
C lative Probability (%
umulative Probability (%) 5709-2
Figure 2. Measured 238U/*%K Ratio in T009 Drain Line Soil
0.1 T T T T T
x
o
<
£
& Mean TC09 Ratio

Mean GRC Ratio = 0.074
0 ! 1 | 1 ]
0.1 1 10 50 90 99 99.9

Cumulative Probability (%)
5709-3

Figure 3. Measured 232Th/*K Ratio in T009 Drain Line Soil
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Figure 4. Measured 235U/40K Ratio in T009 Drain Line Soil

occurring at the 50% point on the probability axis. For comparison, the mean ratio values
for the TOO9 data and the GRC data are also indicated inside each figure.

Figures 2 and 3 show distributions which are closely gaussian, with no outliers. The
distribution in Figure 4, for 2°U, also shows no outliers but it is slightly skewed due to a
large number of “zero” measurements. The mean isotope ratios obtained from the Build-
ing TOOY data, although being similar to the corresponding GRC values, are nonetheless
consistently lower. These comparisons, therefore, suggest that there are some small en-
ergy-dependent sensitivity and/or calibration differences between the Canberra instru-
ment used at the SSFL and the analysis system used by GRC Inc. These differences, how-
ever, have no effect on the overall conclusions reached from the data.
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4.0 CONCLUSIONS

In accordance with the recommendations of the Building T009 radiological survey,
the inactive SGR hold-up tank and associated drain line system were removed under
Health Physics supervision for disposal at an authorized site. As part of this work, exten-
sive soil samples were taken for subsequent gamma spectrometric analysis and the results
were compared with background radionuclide activity levels at the SSFL. These analyses
are reported here, and the following conclusions are drawn.

4.1 SPECIFIC CONCLUSIONS

1. No residual levels of man-made radionuclides were observed in the T009
drain line soil.

2. Measured naturally occurring radionuclide activity in the Building TO09 drain

line soil was comparable to (although slightly lower than) normal background
levels measured independently in nearby soils at the SSFL.

3. The slightly lower T009 soil activity results compared to normal background

levels are attributed to small variations in the sensitivity and/or calibration of
the SSFL analysis system.

4.2 OVERALL CONCLUSIONS

1. Based on the results of the analyses reported here, the Building T009 drain
line soil is free of any residual radioactive contamination.

2. Based on the results of the 1988 radiological survey of Building T009, the
OMR side (interior western side) and the outside northwestern areas surveyed
are acceptably free of residual radioactive contamination.

3. The interior western side and the exterior northwestern side are suitable for
release for use without radiological restrictions.

D635-0164/sjh
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APPENDIX A

DERIVED ALPHA, BETA, AND RADIONUCLIDE DATA
FROM BUILDING T009 DRAIN LINE SOIL

During removal of the SGR hold-up tank and associated drain line system from
Building T009, 199 two-pound samples were collected from the soil surrounding the
drain lines. In each case, samples ranging in mass from ~700 to 900 g were analyzed us-
ing a Canberra system as described in Ref. 2. Following analysis, the results were input
to the MCASOIL spreadsheet, which calculated derived quantities for total alpha and to-
tal beta, and derived activities for selected man-made and naturally occurring radio-
nuclides. A zero value in the data tables indicates that no photopeaks were detected
above the detection limit of the Canberra multichannel analyzer. For ¥’Cs, this detec-
tion limit was ~0.1 to 0.2 pCi/g for the counting times used for the analyses.

D635-0164/5jh






Table A-1. Gamma Spectrometry Data from Drain Line Soil Samples
(Sheet 1 of 6)

39 [ a0 | a1 | a2 | a3 | 4aa [ a5 | a6 | a7 | a8 | 49 50
1 |BUILDING TO09 DRAIN LINE SOIL SAMPLES
2 [(Samples Analyzed: 1/11/20 TO 1/18/90)
3 |Excel File: DO9SOILXLS
4
5 plcocuries par gram of each radlonuclide
6 186 keV  185.6 keV
7 U-238 Th-232 U-235 U-235 K-40 Cs-137 Cs-134 Co-60 Derived Alpha Derived Beta
8 {from (from pCilg pCi/g
9 Ra-226) U-238)
10
11 Sample Mass c32*1e6/ ¢33*166/ 34*1e6/ c41*.045 35*1e6/ c36%1eB/ c37%1e8/ ¢38%1e6/  B*c41+6%cA26*c41+4*ca2+-4*
12 Description (grams) c2 c2 c2 c2 c2 c2 c2 +7*¢c43 c43+sum(c44:48)
13
14 |soiL 1 708.2 0.74 1.11 0.04 0.03 16.50 0.00 0.00 0.00 12.88 25.58
15 |soll 2 584.9 0.63 1.15 0.00 0.03 16.76 0.00 0.00 0.00 11.89 25.14
16 |solL 3 494.8 0.73 1.13 0.00 0.03 19.48 0.00 0.00 0.00 12.59 28.39
17 |soiL 4 630.4 0.85 1.09 0.00 0.03 17.39 0.00 0.00 0.00 11.75 25.69
18 [SOIL 4 DUPLICATE 698.0 0.67 0.79 0.04 0.03 13.85 0.00 0.00 0.00 10.41 21.24
19 i{solL s 659.2 0.67 1.05 0.00 0.03 18.31 0.00 0.00 0.00 11.62 26.53
20 |SOIL & 649.4 0.84 1.06 0.05 0.04 17.01 0.00 0.00 0.00 13,48 26.56
21 {sol. 7 628.7 0.87 1.09 0.06 0.04 17.57 0.00 0.00 0.00 13.93 27.44
22 |soiL 8 659.1 0.62 119 0.00 0.03 16.34 0.00 0.00 0.00 12,11 24,85
23 {soiL 9 639.4 0.69 1.07 0.00 0.03 16,50 0.00 0.00 0.00 11.92 24.93
24 isoiL 10 670.1 0.73 0.74 0.04 0.03 17.68 0.00 0.00 0.00 10.60 25.24
25 {sOIL 11 776.4 0.53 0.74 0.00 0.02 14.19 0.00 0.00 0.00 8.64 20.32
26 {solL 12 699.7 0.71 0.95 0.00 0.03 16.10 0.00 0.00 0.00 11,34 2417
27 |SOIL 12 DUPLICATE 716.1 0.55 0.87 0.00 0.02 15.08 0.00 0.00 0.00 9.65 21.91
28 (SOl 13 717.0 0.74 0.98 0.05 0.03 15.41 0.00 0.00 0.00 12,15 24,00
29 |solL 14 724.7 0.59 0.89 0.00 0.03 16.69 0.00 0.00 0.00 10.08 23.84
30 |soiL 15 739.9 055 0.97 0.00 0.02 14.48 0.00 0.00 0.00 10.28 21.73
31 [sOlL 16 627.4 0.97 1.10 0.00 0.04 16.77 0.00 0.00 0.00 14.32 27.00
32 {solL 17 558.4 1.01 1.01 0.07 0.08 17,74 0.00 0.00 0.00 14.57 28.09
33 (so. 18 665.7 0.62 1.07 0.00 0.03 16.51 0.00 0.00 0.00 11.37 24.53
34 [solL 19 730.3 0.58 0.75 0.00 0.03 13.39 0.00 0.00 0.00 9.18 19.92
35 {soil 30 741.5 0.82 0.82 0.05 0.04 15.16 0.00 0.00 0.00 11.79 23.57
36 [solL 31 785.2 0.62 0.81 0.00 0.03 13.89 0.00 0.00 0.00 9.85 20.91

:98eg

14!
2£00669dSYOLN






N704SRR990032

15

Page:

e8'.2 seel 000 000 00'0 oy'8l €00 900 8L L0 €198 ALYONdNA 08 OS| ¢4
05’12 €68 000 e, 000] 00 1451} €00 000 €40 150 S L 08 1IOS| LL
8€'L2 ya'el 00’0 000 000 0Lt 00 §0°0 €0’} 88°0 L'9E9 64 HOS| 0L
§8'9S LE'EL 00'0 000 000 WLl $0'0 900 60'} 080 y'elg 8L TOS| 69
61’y 28721 000 000 000 LV'SE €00 S00 [ S L0 6'LiL LL THOS| 89
p2ye S8'b1 000 000 000 eL'et $0'0 900 84} 260 G648 9/ NOS| LY
£6'v2 ol 00’0 000 00 SS'L €00 000 96'0 85°0 00lL GZ TOS| 99
Ly'ie 2L’ 00’0 000 000 20'st 200 000 280 cs’0 0viL v TNOS| §9
L9’y 2074 000 00’0 00 18'84 £0°0 000 60 890 £'0S9 €4 Tlos| v9
92'se 09°}} 000 00’0 000 £0'LL £0°0 000 o0t 0L0 2’599 ¢l 0S| €9
LY'Se jelorA 000 00’0 000 68'91 $0°0 SO0 180 180 58489 b 0S| 29
iyete 08’} 000 000 000 FASN A €00 00’0 60} 99'0 oels 0L NOS| 9
0Lye €801 000 00 000 €041 £0°0 00 180 490 £2ess S9 0S| 09
ys'ee 68°04 00'0 000 00’0 6L°S1 €00 g0'0 640 €L'0 §'069 ¥9 NOS| 65
ge'ee t4- Y 00’0 00 00 62t €00 000 10’} 190 0'6eL £€9 OS| 89
Lise ¥y'6 000 00’0 00’0 ey'8l 20'0 000 8’0 GS'0 $'S0L 29 TIOSt LS
£8'c2 00’1t 00’0 000 00’0 60°St €00 +0'0 660 090 9’808 V08 OS| 96
£0'92 [4R4% 000 000 000 6L°GH $0'0 90°0 Stk 06'0 8'0v9 v6S TOS| §§
yrie £8'0} 000 000 000 (0,243 €0°0 00’0 €0'} 850 2'e69 JLvoINdNa 85 NOS| S
9L've 1924 000 000 000 08'SH £0'0 $0'0 90" 9.0 2'LL9 8S lOs| €5
3414 sevt 00’0 o0 [o.0)¢] 82'61 $0°0 ¥0'0 Gl 260 2'8i8 48 TI0S| 28
99'€e y2eh 000 000 00°0 cO'st £0°0 ¥0'0 60°1 89'0 0'9LL 98 0S| LS
vLee P bt 000 000 o0 LG4 £0'0 00'0 10} 990 €199 S§ 0S| 0S
89’ 8’6 000 000 00’0 6G6'GY €00 000 98°0 8560 L'es ¥s 0S| b
60'62 0L} 000 000 000 18'8} €00 00'0 gi't 660 6'70L €S TICS| gb
L9'€ g1ci 000 000 000 6%} €0°0 00 $0'4 L0 9618 ¢S oS! Ly
ev'ic 66'8 000 000 00 86’1 €00 000 £9°0 g9'0 SeIL Ly OS| gy
90’22 G901 000 o.e)¢} 000 [0, 49 £0°0 SO0 LL0 0L'0 6'88L Oy TOS| &b
c9'ie 62'6 000 000 00’0 L6vi €070 00'0 040 ¥9°0 6'82L 6¢ OS] v
88'lc LL'6 00’0 00’0 00'0 L6'%1 €00 000 68°0 8G°0 2'seL gt 0S| g
4413 95’8 00’0 o0 00’0 £eel 20’0 000 1270 ys°0 L'2LL L& 0S| ¢h
£2'02 29’8 00’0 e.e)0} 000 iyl 200 000 6L°0 6v'0 £'169 gt OS] v
oe'ie 9€'6 00’0 [o.ex¢] 000 o'yl €00 000 6.0 850 2'vel ce OS| OpY
2e'0e G6'L 000 000 000 89'vi 200 000 69°0 8v'0 £'92L ¥£ OS] 6€
Sy'oe SE'6 0004} 000 00’0 18'¢l £0°0 00'0 08’0 pasyol 8'68L €e 0S| 8¢
so'ed Gi'Lh 000 00’0 000 pigt £0°0 900 180 £L°0 Le8L 2e 0S| LE
0S 6y 8V Ly 9y sy | v | ev Ty Ww o | oy | 6€

sopdweg (10§ aul] uiel(q wogy ejgd Anpowoanddg swwes [~y Iqe],

(9 30 T 1994S)







Table A-1. Gamma Spectrometry Data from Drain Line Soil Samples
(Sheet 3 of 6)
39 [ a0 | a1 42 43 | 44 | a5 | as a7 | a8 | 49 50
73 |solL 81 792.7 0.61 0.76 0.00 0.03 14.42 0.00 0.00 0.00 9.46 21.17
74 |sOlL 82 811.9 0.54 0.68 0.00 0.02 14.62 0.00 0.00 0.00 8.43 20.63
75 |solL 83 789.6 0.61 0.68 0.00 0.03 14.55 0.00 0.00 0.00 8.95 20.95
76 |SOIL 84 774.1 0.57 0.81 0.00 0.03 13.97 0.00 0.00 0.00 9.41 20.65
77 |SOIL 85 800.7 0.69 0.68 0.05 0.03 14.58 0.00 0.00 0.00 9.81 21.59
78 |SOIL 86 804.3 0.58 0.80 0.00 0.03 14.32 0.00 0.00 0.00 9.45 21.03
79 |solL 87 8157 0.63 0.84 0.00 0.03 14.91 0.00 0.00 0.00 10.14 2212
80 |soIL 88 823.2 0.55 0.73 0.00 0.02 14.22 0.00 0.00 0.00 8.77 20.48
81 |sol. 8s 792.0 0.58 0.92 0.00 0.03 15.36 0.00 0.00 0.00 9.95 22.39
82 |sOll %0 778.8 0.82 0.77 0.06 0.04 14.04 0.00 0.00 0.00 11.60 22.32
83 |sOlL 91 782.6 0.41 0.81 0.00 0.02 15.08 0.00 0.00 0.00 8.11 20.77
84 |soi. 99 772.4 0.48 0.72 0.00 0.02 15.75 0.00 0.00 0.00 8.15 21.52
85 |SOIL 100 603.9 0.60 0.97 0.00 0.03 15.89 0.00 0.00 0.00 10.60 23.38
88 {sOolL 101 717.4 0.45 0.73 0.00 0.02 13.43 0.00 0.00 0.00 7.97 19.06
87 |SOIL 102 736.9 0.53 0.90 0.00 0.02 14.33 0.00 0.00 0.00 9.64 21.13
88 Isoit 103 776.0 0.62 0.55 0.00 0.03 11.32 0.00 0.00 0.00 8.26 17.26
89 |SOIL 104 766.2 0.62 0.76 0.04 0.03 13.90 0.00 0.00 0.00 9.80 20.85
90 |SOIL 105 725.2 0.49 0.78 0.00 0.02 13.24 0.00 0.00 0.00 8.58 19.31
91 IsolL 106 624.8 0.80 0.81 0.06 0.04 15.67 0.00 0.00 0.00 1.71 24,01
92 {sOIL 120 816.1 0.49 0.77 0.00 0.02 14.81 0.00 0.00 0.00 8.49 20.81
93 |soiL 121 765.9 0.54 0.81 0.00 0.02 14.47 0.00 0.00 0.00 9.19 20.99
94 |SOIL 122 797.2 0.59 0.92 0.00 0.03 13.55 0.00 0.00 0.00 10.21 20.77
95 |SOIL 123 736.6 0.58 0.96 0.03 0.03 13.94 0.00 0.00 0.00 10.65 21.43
96 |SOIL 124 774.7 0.54 0.81 0.00 0.02 11.40 0.15 0.00 0.00 9.20 18.07
97 |SOIL 125 774.0 0.63 0.85 0.00 0.03 13.58 0.00 0.00 0.00 10.10 20.76
98 |SoIL 126 779.9 0.51 0.79 0.00 0.02 10.28 0.00 0.00 0.00 8.85 16.54
99 {SOIL 150 £98.9 0.52 0.96 0.00 0.02 15.73 0.00 0.00 0.00 9.90 22.69
100/s0IL 151 623.2 0.76 1.10 0.05 0.03 16.34 0.00 0.00 0.00 13,02 25.52
101|solL 152 672.7 0.82 113 0.00 0.04 14.48 0.00 0.00 0.00 18.37 23.98
102|solL 153 691.5 0.82 1.07 0.05 0.04 14.30 0.00 0.00 0.00 13.33 23.73
103{SOIL 154 707.8 0.87 1.08 0.06 0.04 14.30 0.00 0.00 0.00 13.88 24.13
104|s01L 155 7245 0.68 0.82 0.04 0.03 1371 0.00 0.00 0.00 10.62 21.25
105|solL 156 705.2 0.51 0.88 0.00 0.02 12.32 0.00 0.00 0.00 9.39 18.94
106/s01L 160 B16.8 0.47 0.70 0.00 0.02 11.59 0.00 0.00 0.00 8.02 17.28
107|SOiL 161 758.8 0.54 1.11 0.00 0.02 15.75 0.00 0.00 0.00 11.00 23.46
108{SOIL 162 739.7 0.53 0.85 0.03 0.02 13.38 0.00 0.00 0.00 9.53 20.09
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Table A-1.

(Sheet 4 of 6)

Gamma Spectrometry Data from Drain Line Soil Samples

39 40 42 43 | 44 | 45 | a6 | 47 | a8 | 49 50
109{s0oil 1000 800.7 0.54 0.62 0.04 0.02 10.49 0.00 0.00 0.00 8.26 16.35
110{s0lL 1001 756.6 0.67 0.68 0.00 0.03 14.14 0.00 0.00 0.00 9.49 20.95
111|s0l. 1002 807.5 0.52 0.85 0.00 0.02 14.90 0.00 0.00 0.00 8.12 20.69
112[s0lL Gf 667.4 0.59 0.88 0.00 0.03 15.93 0.00 0.00 0.00 10.03 23.04
113jsoiL G2 680.9 0.61 0.86 0.00 0.03 15,78 0.00 0.00 0.00 10.04 22,90
114|soiL G3 631.7 0.62 0.73 0.00 0.03 15.96 0.00 0.00 0.00 9,38 22.65
115isolL G5 573.6 0.95 0.97 0.06 0.04 18.05 0.00 0.00 0.00 13.88 27.94
116{solL aGs 747.8 0.47 0.62 0.00 0.02 10.01 0.18 0.00 0.00 7.49 15.52
117iso1L a7 692.2 0.61 0.80 0.00 0.03 15.44 0.00 0.00 0.00 9.71 22,35
118s0IL G9 700.1 0.58 0.73 0.00 0.03 14,99 0.00 0.00 0.00 9.02 21.42
119(soi. ato 677.7 0.56 0.94 0.00 0.03 15.69 0.00 0.00 0.00 10.06 2279
120{s0IL G11 717.2 0.68 0.75 0.04 0.03 15.36 0.00 0.00 0.00 10.22 22863
12180l G13 678.9 0.65 0.86 0.03 0.03 16.35 0.00 0.00 0.00 10.54 23.82
122[sOlL G14 670.2 0.73 0.75 0.00 0.03 14.01 0.00 0.00 0.00 10.30 21.39
123|s0IL G15 689.4 0.55 0.73 0.00 0.02 14,14 0.00 0.00 0.00 8.78 20.38
124({s0IL G3o 759.5 0.67 0.95 0.00 0.03 13.22 0.00 0.00 0.00 11.00 21.03
125{s0lL G31 644.4 0.83 1.36 0.05 0.04 19.15 0.00 0.00 0.00 15.14 29.79
1268|s0iL Qa2 729.1 0.56 0.95 0.00 0.03 17.57 0.00 0.00 0.00 10.18 24.75
127|s0IL Ga3 603.6 0.81 1.13 0.00 0.04 17.56 0.00 0.00 0.00 13.26 26.97
128/s0IL G34 719.9 0.80 1.00 0.04 0.04 13,13 0.00 0.00 0.00 12.71 22,45
128isoi. @35 686.2 0.78 1.10 0.05 0.03 15.94 0.00 0.00 0.00 13.19 25.25
130|s0IL Ga3s 660.7 0.67 0.85 0.00 0.03 13.95 0.00 0.00 0.00 10.44 21.38
131{solL Gga7 696.6 0.72 0.90 0.05 0.03 15.16 0.00 0.00 0.00 11.53 23.32
132|s0IL G39 653.6 0.58 1.14 0.00 0.03 14,76 0.00 0.00 0.00 11.48 22.82
133{s0OlL G40 750.8 0.58 0.99 0.00 0.03 14.00 0.00 0.00 0.00 10.58 21.47
134|s0It. G41 7380 0.80 0.94 0.05 0.04 16.59 0.00 0.00 0.00 12.43 25.42
135|s0IL G42 643.8 0.56 0.95 0.00 0.03 17.72 0.00 0.00 0.00 10.21 24.93
136|s0OIL G42 831.9 0.64 0.77 0.02 0.03 15.14 0.00 0.00 0.00 9.89 2217
137|sOIL G43 767.0 0.71 0.90 0.00 0.03 15.12 0.00 0.00 0.00 11.07 23.00
138{SOIL G44 727.0 0.83 0.97 0.06 0.04 15.65 0.00 0.00 0.00 12.87 24.78
139(S0OIL. G44 DUPLICATE 768.2 0.62 0.86 0.00 0.03 15.31 0.00 0.00 0.00 10.11 22,49
140|S0OIL G45 748.3 0.61 0.78 0.00 0.03 13.66 0.00 0.00 0.00 9.54 20.45
141]SOIL G45 DUPLICATE 814.3 072 0.86 0.00 0.03 15.43 0.00 0.00 0.00 10.91 23.21
142{s0l. G46 681.8 0.58 0.92 0.05 0.03 14,15 0.00 0.00 0.00 10.60 21.61
143|S0IL G46 DUPLICATE 806.2 0.74 0.82 0.05 0.03 14.66 0.00 0.00 0.00 11,15 22,59
144(s0iL Q47 667.2 0.89 0.82 0.06 0.04 17.80 0.00 0.00 0.00 1244 26.68
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